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Abstract 
NCCL (non carious cervical lesion) is defined as irreversible loss of dental hard tissue that does not involve bacteria. It consists of 
erosion, attrition, abrasion and abfraction that rarely occur alone. Dentinal hypersensitivity is an early symptom of NCCL. 
Preventive measures and restorative treatment can avoid the progress of NCCL. This paper reports a case of NCCL treatment with 
aesthetic purpose. The aesthetic evaluation was made by means of spectrophotometry as a standardized method. Spectrophotometric 
measurements such as International Commission on Illumination (CIE-Commission Internationale de l’Eclaraige) CIE L* a* b* 
and ΔE between the sound enamel and resin restoration, provide all the information about the outcome of the aesthetic restorative 
treatment. 
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Introduction 
 
Dental color matching and sensitivity symptoms are 
the most influential parameters patients use to judge the 
restoration quality, above all in cervical region of anterior 
upper teeth treatment. A perfect mimicry of the 
surrounding teeth and dentinal hypersensitivity control 
thus become crucial objectives (1). 
 
NCCL (non-carious cervical lesion) define irreversible 
loss of dental hard tissue by a chemical process that does 
not involve bacteria. It consists of erosion, attrition, 
abrasion and abfraction that usually occur variously 
combined. They generally relate to mechanical (i.e. 
forceful brushing) and chemical (extrinsic or intrinsic 
acids) factors. The incidence of NCCL ranges from 5 to 
50% in various populations and age groups. (2) 
 
Risk factors for NCCL can be classified into 
chemical, biological and behavioral factors, such as 
salivary flow rate, gastroesophageal reflux disease, eating 
disorders, vomiting, jaw parafunction and bruxism habit, 
toothbrushing habits, citrus fruits intake, soft drinks 
consumed (2- 3).  
 
An early symptom of NCCL is hypersensitivity, 
consistent with the exposure of dentinal tubules. To 
avoid the progress of NCCL, both preventive measures 
(i.e. dietary modification, topical fluorides, occlusal 
splint) and restorative treatment have to be performed. 
This case report shows an objective method to 
evaluate quantitatively the aesthetic and symptomatic 
outcome after reconstructive composite treatment of 
NCCL with aesthetic purpose, also considering patient’s 
satisfaction. 
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Case report 
 
V.G., a female adult patient, 65, with a clinical 
evidence of NCCL (non-carious cervical lesion), dentinal 
hypersensitivity on anterior upper sextant and first right 
premolar, and old incongruent dischromic restorations, 
attended to our clinic for a routine examination.  Prior to 
treatment, a detailed medical, social and dental history 
was obtained from the patient. Diet pattern was also 
achieved. Treatment consent was signed.  
 
We used the Schiff Cold Air Sensitivity Scale, scored 
as follows, to evaluate dentinal hypersensitivity: 
0 =Subject does not respond to air stimulus;  
1 =Subject responds to air stimulus but does not 
request discontinuation of stimulus;  
2 =Subject responds to air stimulus and requests 
discontinuation or moves from stimulus;  
3 =Subject responds to air stimulus, considers 
stimulus to be painful, and requests discontinuation of 
the stimulus.  
The aesthetic outcome was assessed by digital 
intraoral photographs (Nikon D90) with a macro lens 
(105 mm Macro lens, Nikon) and a macro flash (R1C1 
Macro flash, Nikon) and a calibrated reflectance 
spectrophotometer (SpectroShade, MICRO, Serial N 
HDL1407, MHT, Arbizzano di Negrar, Verona, Italy),  
compared with the thresholds of acceptability and 
perception.  
In order to assess the aesthetic outcome of the 
treatment, spectrophotometric measurements CIE L* a* 
b* and ΔE between the sound enamel and resin 
restoration were performed, thus providing all the 
information needed.  
The CIE L* a* b* values represent lightness–darkness, 
green–red and blue–yellow color coordinates, 
respectively. ΔE * is the color difference between two 
objects, where the higher the value the bigger the 
difference in color and hence the more perceptible the 
difference is to human eye (4). 
To define the treatment effectiveness, the MHT 
spectrophotometer software divides the vestibular tooth 
area into treated and untreated area. For 
spectrophotometric color matching before and after 
treatment black (L*=1.6, a*=1.2, b*=-1.0) and white 
(L*=92.8, a*=-1.5, b*=0.9) backgrounds have been used. 
(5)(6)(7) 
ΔE have been calculated in each of treated and 
untreated dental areas to assess the colorimetric 
measurements variation between the sound enamel and 
resin restoration, according with the most extensively 
used color difference formula within dental research: ΔE=  
.   
It is derived from the CIE-L*a*b* system which 
approximates uniformed distances between color 
coordinates while entirely covering the visual color space 
(4. 8 - 9). 
CIE L* a* b* values of enamel and enamel–dentin 
and ΔE were calculated in each of the observed teeth. (7)(8) 
A Visual Analog Scale (VAS) assessed the patient’s 
satisfaction with the treatment outcome both from the 
aesthetic and the dentinal hypersensitivity point of 
view(10-11). We used two horizontal VAS bar 100 
millimeters in length, divided into units ranging from 0 
(totally unsatisfied) to 100 (completely satisfied). We 
provided simple and precise instructions for use and 
asked the patients to mark precisely on the calibrated 
horizontal lines the specific degree of aesthetic satisfaction 
and of the dentinal hypersensitivity improvement. 
 
The Schiff Cold Air Sensitivity Scale for 
hypersensitivity was calculated: the designated study 
tooth was isolated from the adjacent teeth (mesial and 
distal); using a standard dental unit air syringe, the air 
was directed at the exposed buccal surface of the sensitive 
tooth for 1s from a distance of approximately 1cm; 
response to this stimulus was assessed. Dental anamnesis 
detected dentinal hypersensitivity of grade 1. 
 
Teeth were cleaned with a rubber cup; intraoral 
photographs and spectrophotometric measurements 
against black and white backgrounds were taken. One 
trained operator performed all SpectroShade assessments. 
Treatment was performed with rubber dam isolation 
using a light-cured, radiopaque composite resin (Estelite 
Asteria, Tokuyama Dental Corporation, Tokyo, Japan). 
The etching was applied on dentin (15s) and enamel 
(30s), the excess material was removed using air-water 
syringe for 20 s. Topical application of chlorhexidine 
with cotton roll and of an enamel-dentin bonding agent 
were performed.  
 
Afterwards, we started restoring the teeth with a first 
0.5 mm layer of fluid composite, the residual cavity was 
restored with horizontal layers of Estelite Asteria body 
shade A3B and B3B, to achieve good color integration of 
the restorative material. The last layer was reconstructed 
using Estelite Asteria NE.  
 
Every layer was light-cured for 20s, the last layer 
light-curing was performed under glicerine. The 
restorations were refined and polished and the dam was 
removed. At a week later follow-up spectrophotometric 
measurements and intraoral photographs were taken. 
Finally, the Schiff Cold Air Sensitivity Scale was 
calculated and the VAS questionnaire was handed to the 
patient. 
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Results 
In this case report, ΔE values between the sound enamel 
and resin restoration before treatment ranged from 2.9 to 
4.8, with a mean of 3.7. ΔE values after restorative 
treatment ranged from 0.9 to 1.4, with a mean of 1.1. 
Before the restorative treatment the hypersensitivity 
Schiff index was on average 1, after the treatment it was 
0. 
Patient’s satisfaction of the aesthetic treatment 
measured with the VAS scale ranging from 0 to 100 was 
70. Regarding dentinal hypersensitivity, the VAS score 
was 40 before treatment and 80 at a week follow-up after 
treatment. 
 
Discussion 
 
Color perception and/or acceptation is subjective and 
it can vary significantly among people. The 
determination of a color difference between two objects is 
of little clinical value without an understanding of the 
magnitude of color difference that is visually detectable 
(perceptibility threshold - PT) and the magnitude that 
constitutes an unacceptable alteration to dental aesthetics 
(acceptability threshold - AT) (4,12). 
  Spectrophotometry is the golden standard in tooth 
color assessment in vivo as in vitro; the 
spectrophotometer reproducibility is 80% while human 
observers did not surpass 65% (2,13). 
Numerous studies have been based on how much 
color change is considered perceptible and/or 
acceptable(4) .Following Ruyter IE et al(14), an in vitro 
study, for example, has been cited 233 times on the Web 
of Science and refers AT=3,3. The article of Ardu S. (15), 
an in vitro study refers PT=1,1. This finding suggests that 
a color difference between two areas with a ΔE lower 
than 1.1 cannot be detected by the human eye, with a ΔE 
Figure 3. Clinical evaluation of the aesthetic outcome 
before (a) and after (b) treatment.between 1.1 and 3.3 it 
can be detected but is still considered clinically 
acceptable, while with a ΔE greater than 3.3 the color 
difference is noticeable to the naked eye (7). 
In this case report the ΔE mean of 1.1, calculated from 
the spectrophotometric measurement CIE L* a* b* to 
assess the colorimetric variation between the sound 
enamel and resin restoration after treatment, indicate that 
after this restorative treatment there is no significant 
difference in color between the treated area and the 
untreated one, showing the aesthetic integration of the 
composite (Figure 1-3). 
 
 
 
 
 
Figure 1. Spectrophotometric images before (a)          
and after (b) treatment on the right upper incisor. 
 
 
 
 
 
Figure 2. Spectrophotometric images before (a) and 
after (b) treatment on the right upper canine. 
 
 
Figure 3. Clinical evaluation of the aesthetic outcome 
before (a) and after (b) treatment. 
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Conclusions 
 
In the reported case, spectrophotometric analysis and 
clinical documentation show considerable improvement 
in aesthetic outcome with adequate integration of the 
composite restoration, in reduction of dentinal 
hypersensitivity and with the patient’s certified 
satisfaction as regards both the aesthetics and dentinal 
hypersensitivity. 
 
We reserved the rehabilitation of incisal third after 
gnathological treatment, focusing on canine guidance 
restoration and adequate vertical dimension recovery. 
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